
STORMWATER 
MANAGEMENT
Managing stormwater through control systems



MANAGING STORMWATER

 Functions

 Stormwater Control Types

 Roles

 Responsibilities 

 Challenges

 Resources



STORMWATER CONTROL 
FUNCTIONS

Flood Control

Protect downstream 
properties from flooding

Water Quality

Protect waterways 
(creeks) from pollution

AESTHETICS



MODERN STORMWATER 
CONTROLS?

• Wet Ponds

• Dry Ponds

• Constructed Wetlands

• Underground Storage

• Separator Devices

• Low Impact 
Development (LID)



WET PONDS

Maintain a permanent pool 
of water

• Impoundments/ Old 
Ponds

• Stormwater Ponds
• Saltwater Ponds

• Borrow Pit Ponds

• Aesthetic Ponds

• Subdivision/ Commercial Ponds



DRY PONDS & WETLAND PONDS

Have dry bottoms after rain 
events

or small wet areas with special 
plants to mimic wetlands



UNDERGROUND 
SYSTEMS

• Infiltration Chambers

• Underground Retention

• Allows for different site use

• Mostly commercial properties



SEPARATION 
CHAMBERS

• No Flood Control

• Separate out trash and debris 
from certain storms

• Require frequent inspections 
and cleaning

• Easily managed/ scheduled

• Bacteria Management ???



LOW IMPACT DEVELOPMENT (LID)
“GREEN INFRASTRUCTURE”

Bio-swales

Bio-Retention

Pervious Pavers

Narrower Streets

Land 
Conservation

Tree Preservation



ROLES

Why are we here?



ROLES – FEDERAL & STATE

State

 Provide Minimum 
Standards

 Approve Land Disturbance 
Permits

 Water Quality Protection 
of State Waters

 Enforce Compliance

EPA & FEMA

 Regulate Water Quality
 State

 Local

 Mitigate Flood Damage
 Flood Insurance programs

 Post disaster repairs



SOUTH CAROLINA REGULATIONS
1991 TO 2007…



ROLES – MS4
(LOCAL TOWN, CITY, COUNTY)

 Educate residents and businesses

 Encourage participation in 
protecting water quality

 Develop standards and programs

 Inspect to confirm standards

 Require corrective measures if 
needed

 Conduct enforcement if needed

 Maintain the public portions of 
the system



ROLES - DEVELOPERS

 Submit plans to meet 
requirements

 Build the pond according to 
plan

 Certify conformance to plans

 Provide as-builts

 Provide maintenance schedule/ 
agreement

 Turn over system and 
maintenance to HOA or future  
property owner



ROLES – POND OWNERS

 Maintain the pond/ private 
systems
 Plan for adequate funding

 Execute maintenance plan

 Correct deficiencies

 Provide upgrades as 
needed?

 Keep residents/ customers 
happy



COMMUNITY ROLL



RESPONSIBILITIES

Chore list – or do I really have to?



RESPONSIBILITIES – MS4



RESPONSIBILITIES –MS4



“VOLUNTARY PROGRAM”
SYSTEMS INSTALLED PRIOR TO -2007

• Conduct site visits upon 
request

• Encourage action

• Educate on resources
• Clemson Education 

Program
• Pond Conference (2-

years)
• Letters of request to 

owners



“COMPLIANCE PROGRAM”
SYSTEMS INSTALLED AFTER 2007

• Maintenance 
Agreements

• Annual Reporting 
Form for owners 

• Mandatory 
inspections by the  
jurisdiction – every 5 
years for new 
systems (new in 2014)



CHALLENGE – “TO ENSURE”



• Reasonable

• Affordable

• Effective

WATER QUALITY PERFORMANCE INSPECTION MATRIX 

System 
Built 

Inspection Schedule Resolution Guide 

Prior to 
2007 

 Courtesy or Complaint 
Inspections upon Request 

 Conduct inspection 

 Provide Guidance on new techniques 

 Direct owners to additional resources 

 No timeframe for correction unless there is an 
evident water quality or flood control violation 

2007-
2013 

 Post-Construction/ Final 
Inspection 

 Random Town Inspection 

 Complaint Inspections 

 Conduct Inspection 

 Verify Annual Reporting Status 

 Notify Owner of reporting requirements 

 Provide Guidance on new techniques 

 Direct owners to additional resources 

 Timeframe for correction will be based upon 
severity of any evident water quality 
standards violation (structural issues may not 
be considered a violation unless severe) 

2014+  Post-Construction/ Final 
Inspection 

 Complain Inspections 

 Town Inspection every 5-
years 

 Verify Annual Reporting Status 

 Notify Owner of reporting requirements 

 Conduct Inspection 

 Provide guidance on new techniques 

 Direct owners to additional resources 

 Timeframe for correction will be based upon 
severity of any evident water quality standards 
violation (structural issues may not be 
considered a violation unless severe) 

 



RESPONSIBILITIES
FROM DEVELOPER TO FUTURE OWNERS



RESPONSIBILITIES – OWNERS



CHALLENGES

• More ponds – every day?

• Ownership
• Individual Owners
• Group owners
• HOAs

• Defined Maintenance?

• Measurable Performance?
• Aesthetics 
• Pollution 
• Flooding

• Inspection Resources

• Compliance Actions/ Enforcement

Every 
system is 
different…

But the 
same



CHALLENGE
AGE / DESIGN & LOCATION

“Saltwater” Lakes Borrow Pit Lakes
MAY Require Federal permits

• More work may be needed 
upstream to protect

• Dredging
• Different Aquatic Weeds

• Trash
• Bank Erosion

• Fish Kills- Oxygen Depletion

Large – Deep Ponds

• Bank Erosion
• Aquatic Weeds
• Trash/ Pollution
• Safety Concerns
• Recreational Uses



CHALLENGE
AGE / DESIGN & LOCAL ISSUES

Subdivision Ponds Commercial Ponds

• Bank Erosion
• Aquatic Weeds
• Trash/ Pollution

• Dredging and material disposal
• Consensus on management

• Prioritizing issues
• Funding issues

Ponds and other BMPs

• Bank Erosion
• Aquatic Weeds
• Trash/ Pollution

• Oils & Heavy Metals
• Dredging and material disposal

• Multiple owners?
• May have higher maintenance 

needs
• Out of State Owners



TOWN RESOURCES

 Site Visits

 Issue Identification

 Resource Sharing

 Web Resources

 Communication with 
Owners

 Updating Program Forms



PARTNER RESOURCES

 Issue Identification

 Resource Sharing

 Web Resources

 Training and Certification 
Sessions



SUSTAINABLE PARTNERSHIPS

Community

Local 
Government

Educators

Engineers

Pond 
Owners

Pond 
Manager

Scientists

Regulators



Short term maintenance actions and 
long range planning can help keep 

cost manageable.

CONCLUSION

 Stormwater Controls 
are privately owned
 Owners may not be aware of 

responsibilities

 Owners do not always have 
resources 

 Owner may not be willing to take 
action

 Ponds will continue to be used 
for stormwater control

 New technology will be used in 
addition to ponds

 Educational resources are 
being developed to assist pond 
owners and municipal staff

 Increasing Age and deferred 
maintenance = Increasing $ 

 Permitting and maintenance 
will be come more complex

 Enforcement is a last resort


